Abstract
wheat plants, these haploids had shorter plant height, narrower leaves, shorter ears and male gametes from inducer lines is decreased significantly (Dong et al., 2013; Liu et al., 2017a) ,
suggesting that haploid inducer lines lead to either low pollen viability of pollen or a defect in fusion between male and female gametes in double fertilization. Therefore, we performed are involved in the similar pathway during double-fertilization across different crop species.
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Thus, our study provided an alternative crop species in exploring the biological mechanism of 1 3 8 haploid induction. Several technical problems require further investigation before in vivo haploid induction can be 1 4 0 applied efficiently in wheat, including low efficiency in haploid induction and the difficulties in more and more genes contributing HIR will be identified (Liu et al., 2015; Prigge et al., 2012) . The efficiency of wheat haploid induction may be further improved by the knockout/over- hand, recent studies enable the identification of haploids using enhanced green fluorescent respectively (Dong et al., 2018) . This method may provide a potential solution for haploid kernel 1 5 0 identification in wheat, which lacks phenotypic markers like R1-nj and high oil content existed in any background, without mixing the paternal genome (commonly referred to as "HI-edit" or 1 5 5 "IMGE") (Kelliher et al., 2019; Wang et al., 2019) . This is promising for future genetic 1 5 6 improvement of crops. However, the "HI-edit using CRISPR/Cas9 and interspecific wheat, it also provides a putative platform for wheat haploid gene editing with CRISPR/Cas9. The full-length amino acid sequence of ZmPLA1/MTL/NLD was used to perform a BLAST 1 6 6 search for the homologous genes in crop species. Amino acid sequences of homologues were 1 6 7 downloaded (www.gramene.com) and used for cluster alignment followed by a phylogenic 1 6 8 analysis with the neighbor-joining method using the software MEGA X with default parameter and then cloned into vector pBUEB411 (Liu et al., 2017b; Xing et al., 2014) . The hexaploid 1 7 1 wheat line CB037 was used for transformation (Wang et al., 2017) . Young embryos were sequencing of the target site. Plants with insertion/deletion mutations that lead to frame shifts and complete loss of function were chosen to produce the T 1 generation. Genotyping was confirmed by sequencing in the T 1 plants by sequencing were performed again. Haploid plant identification and verification
Putative haploids were screened in the T 1 generation. In maize, haploids have shorter plant standard hexaploids (controls) was set to 100, these putative haploids with signal peak at 50 were with 4.9 ml sucrose solution (Widholm, 1972) . Fresh pollen (20 mg) was sampled from wildtype the esterase reaction. Three biological replicates were performed. Fluorescent was observed and 485 nm. Pollens that exhibited strong green fluorescence from the cytosol was considered to be 1 9 7
highly viable pollen, pollen that exhibited weak fluorescence was considered as low viability
pollen, and pollen with no detectable staining was considered dead. RNA from mature pollen of wildtype CB037 was extracted using TRIzol reagent. Reverse 2 0 1 transcription was performed using oligo (dT) primers to obtain full-length cDNA. S.C. and C.L. conceive and designed the project. C.L., Y.Z. constructed plasmid. X.Q., Y.Z., and Biotechnology, China Agricultural University, for providing greenhouse. We thank Dr.
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